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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a thin and light 
heater which can facilitate temperature control and 
prevent generation of thermal distortion by forming an 
heating element coated with a metal layer on its surface 
with metal particles or the metal particles and metallic 
oxide sintered on the surface of a plate-shaped body 
consisting of nitride ceramic or carbide ceramic. 

SOLUTION: Fine particles of metal nitride ceramic such 
as AIN, or metal carbide ceramic such as SiC, are 
pressed and formed together with sintering assistant and 
binder and the like, and sintered at approx. 1,000 to 
2,500*'C, so that a plate-shaped body made of ceramic 
(heater plate) 1 is obtained, whose thickness is approx. 
0.5 to 5 mm, and which is formed with a through hole 8 
or the like, if necessary. Metal particles of gold, 
tungsten or the like, and if necessary, conductive paste 
including metallic oxide, such as AlgOg, are subjected to 
pattern printing, and heating sintering on the surface 
of the heater plate 1, and a metal coating layer 5 of Ni 
or the like is plating-coated on the metal particle 
sintered body 4 to form a heating element 2. After that, 
a terminal pin 3 is connected through a solder layer 6 
of Ag-Pb alloy or the like. 
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(54) HEATER AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin and liglit 
heater which can facilitate temperature control and 
prevent generation of thermal distortion by forming an 
heating element coated with a metal layer on its surface 
with metal particles or the metal particles and metallic 
oxide sintered on the surface of a plate-shaped body 
consisting of nitride ceramic or carbide ceramic. 
SOLUTION: Fine particles of metal nitride ceramic such 
as AIN, or metal carbide ceramic such as SIC, are 
pressed and formed together with sintering assistant and 
binder and the like, and sintered at approx. 1 ,000 to 
2,500''C, so that a plate-shaped body made of ceramic 
(heater plate) 1 is obtained, whose thickness is approx. 
0.5 to 5 mm, and which is formed with a through hole 8 

or the like, if necessary. Metal particles of gold, tungsten or the like, and if necessary, 
conductive paste including metallic oxide, such as AI203, are subjected to pattern printing, 
and heating sintering on the surface of the heater plate 1, and a metal coating layer 5 of Ni or 
the like is plating-coated on the metal particle sintered body 4 to form a heating element 2. 
After that, a terminal pin 3 is connected through a solder layer 6 of Ag-Pb alloy or the like. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heater which prepares the heating element which sintered and formed metal particles in 
the front face of the plate which consists of a nitride ceramic or a carbide ceramic, and is characterized 
by the bird clapper. 

[Claim 2] The aforementioned heating element is the heater according to claim 1 which sintered and 
formed metal particles and the metallic oxide. 

[Claim 3] The front face of the aforementioned heating element is a heater according to claim 1 which it 
comes to cover with a metal layer. 

[Claim 4] The manufacture method of the heater characterized by including the process of ** of the 
following - ** at least. 

** The process used as the plate which is made to sinter the fine particles of a nitride ceramic or a 
carbide ceramic, and consists of a nitride ceramic or a carbide ceramic. 

The process which prints the electric conduction paste which consists of metal particles on the plate of 
**** 

** The process which prepares a heating element in the front face of the plate which heats, is made to 
sinter an electric conduction paste and consists of a ceramic. 

[Claim 5] The manufacture method of the heater according to claim 4 which prints the electric 

conduction paste which consists of metal particles and a metallic oxide in the aforementioned process 
** 

[Claim 6] The manufacture method of the heater according to claim 4 which galvanizes on a heating 
element front face after the aforementioned process **, and is covered with a metal layer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the heater for dryness mainly used in 
semiconductor industry, especially, it is easy to carry out the temperature control of the invention in this 
application, and it relates to a thin and light heater. 
[0002] 

[Description of the Prior Art] A semiconductor product forms a photopolymer as an etching resist on a 

siHcon wafer, and is manufactured by **********ing a silicon wafer. Although a photopolymer is 

liquefied and is applied to a silicon wafer front face by the spin coater etc., it must be made to dry after 

an application, and it will lay the applied silicon wafer on a heater, and will heat it. As such 

[ conventionally ] a heater, what wired the rear face of an aluminum plate in the heating element is 

adopted. 

[0003] 

[Problem(s) to be Solved by the Invention] However, such a metal heater had the following problems. 
First, since it is metal, you have to thicken thickness of a heater board with about 15mm. It is because 
the wafer which it curves, and distortion occurs according to the thermal expansion resulting from 
heating in a thin metal plate, and is laid on a metal plate damages, or inclines and carries out. For this 
reason, the weight of a heater will become large and it will be bulky. 

[0004] Moreover, although heating temperature was controlled by changing the voltage and the amount 
of current which are impressed to a heating element, since the metal plate was thick, to change of 
voltage or the amount of current, the temperature of a heater board did not follow quickly but there was 
a problem of being hard to carry out a temperature control. It is easy to carry out the temperature control 
of the invention in this application, and it aims at offering a thin and light heater. 
[0005] 

[Means for Solving the Problem] Invention-in-this-application persons did the knowledge of the fact that 
the temperature of a heater board follows quickly to change of the voltage which shaves even if it makes 
it thin, and distortion does not generate, and is impressed to a heating element, or the amount of current, 
when the nitride ceramic or carbide ceramic which replaced with the metal and was excellent in thermal 
conductivity as a heater board as a result of inquiring wholeheartedly was used. 
[0006] Furthermore, by adding a metallic oxide to an electric conduction paste, metal particles sintered 
the nitride ceramic and the carbide ceramic, and although it was hard to stick, they also doubled the fact 
to stick with the nitride ceramic or the carbide ceramic, and carried out knowledge to the electric 
conduction paste containing metal particles. 

[0007] The composition of the invention in this apphcation is as follows. 

1. Heater which prepares heating element which sintered and formed metal particles in front face of 
plate which consists of nitride ceramic or carbide ceramic, and is characterized by bird clapper. 
[0008] 2. The aforementioned heating element is a heater given in 1 which sintered and formed metal 
particles and the metallic oxide. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 10/28/02 



Page 2 of 5 



3. The front face of the aforementioned heating element is a heater given in 1 which it comes to cover 
with a metal layer. 

[0009] 4. Manufacture method of heater characterized by including process of** of the following - ** at 
least. 

** The process used as the plate which is made to sinter the fine particles of a nitride ceramic or a 
carbide ceramic, and consists of a nitride ceramic or a carbide ceramic. 

The process which prints the electric conduction paste which consists of metal particles on the plate of 

Sfc 3|C Sjc 

** The process which prepares a heating element in the front face of the plate which heats, is made to 
sinter an electric conduction paste and consists of a ceramic. 

[0010] 5. Manufacture method of heater given in 4 which prints electric conduction paste which consists 
of metal particles and metallic oxide in aforementioned process **. 

6. Manufacture method of heater given in 4 which galvanizes on heating element front face after 
aforementioned process **, and is covered with metal layer. 

[001 1] In the invention in this application, a nitride ceramic or a carbide ceramic to a bird clapper is 
required for a plate (a heater board is called below). Do not meet by heating, it is not distorted, or a 
nitride ceramic or a carbide ceramic is not carried out, even if a coefficient of thermal expansion is 
smaller than a metal and makes it thin. Therefore, let a heater board be a thin and light thing, moreover, 
the thermal conductivity of a heater board - high moreover, the heater board itself ~ since it is thin, 
the skin temperature of a heater board follows the temperature change of a heating element quickly That 
is, the skin temperature of a heater board is controllable by changing voltage and the amount of current 
and changing the temperature of a heating element. 

[0012] The aforementioned heater board has about 0.5-5 goodmm. It is because it will become easy to 
damage if too thin. The aforementioned nitride ceramic has at least one or more desirable sorts chosen 
from a metal nitride ceramic, for example, alumimium nitride, silicon nitride, boron nitride, and a 
titanium nitride. 

[0013] Moreover, a carbide ceramic has at least one or more desirable sorts chosen from a metal carbide 
ceramic, for example, silicon carbide, a zirconium carbide, a titanium carbide, a tantalum carbide, and a 
carbonization wardrobe ten. Alumimium nitride is the most suitable in these ceramics. It is because 
thermal conductivity is as the highest as 180 W/m-K. 

[0014] At the invention in this application, a heating element needs to sinter and form the metal particles 
under electric conduction paste. It is because it can print on a ceramic board front face by heating 
baking. In addition, sintering is enough if metal particles, metal particles, and the ceramic are welding. 
As shown in drawing 1 , since a heating element 2 needs to make temperature of the heater board 1 
whole uniform, its concentric circle-like pattern is good. Moreover, the thickness of the pattern of a 
heating element 2 has desirable 1-20 micrometers, and 0.5-5mm of width of face is desirable. It is 
because this range is the most practical although resistance can be changed with thickness and width of 
face. Resistance becomes so large that it becomes thinly and thin. 

[0015] An electric conduction paste has a common thing containing a resin besides metal particles, a 
solvent, a thickener, etc. As metal particles, at least one or more sorts chosen from gold, silver, platinum, 
palladium, lead, a tungsten, and nickel are good. These metals are because it has sufficient resistance 
comparatively to be hard to oxidize and generate heat. As for the particle size of these metal particles, it 
is desirable that it is 0.1-100 micrometers. It is because will be easy to oxidize if too detailed, it will be 
hard coming to sinter if too large, and resistance becomes large. 

[0016] As a resin used for an electric conduction paste, an epoxy resin, phenol resin, etc. are good. 
Moreover, isopropyl alcohol etc. is used as a solvent. A cellulose etc. is mentioned as a thickener. 
[0017] It is desirable to have included the metaUic oxide in the aforementioned electric conduction paste 
in addition to metal particles, and to have made it sinter metal particles and a metallic oxide for a heating 
element. This reason is for sticking a nitride ceramic or a carbide ceramic, and metal particles. Although 
the reason the adhesion of a nitride ceramic or a carbide ceramic, and metal particles is improved by the 
metalhc oxide is not clear, the oxide film is formed slightly, these oxide films sintered and unified the 
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front face of a metal-particles front face and a nitride ceramic, or a carbide ceramic through the metaUic 
oxide, and it is presumed whether metal particles, a nitride ceramic, or a carbide ceramic sticks. 
[0018] As the aforementioned metallic oxide, at least one or more sorts chosen from a lead oxide, a zinc 
oxide, a silica, boron oxide (B-2 03), an alumina, a yttria, and a titania are good. These oxides are 
because adhesion with metal particles, a nitride ceramic, or a carbide ceramic can be improved without 
enlarging the resistance of a heating element. 

[0019] In the invention in this application, the front face of a heating element is covered with a metal 
layer, and its bird clapper is desirable. A heating element is a sintered compact of metal particles, and 
resistance will change that it will be easy to oxidize if it has exposed. Then, oxidization can be prevented 
by covering a front face with a metal layer. Metal layer thickness has desirable 0.1-10 micrometers. It is 
because it is the range which can prevent oxidization of a heating element, without changing the 
resistance of a heating element. 

[0020] The metal used for covering should just be a metal of a non-oxidizing quality. Specifically, at 
least one or more sorts chosen from gold, silver, palladium, platinum, and nickel are good. Nickel is 
suitable especially. Although the terminal for connecting with a power supply is required for a heating 
element and this terminal is attached in a heating element through solder, nickel is because the thermal 
diffrision of solder is prevented. An end-connection child can use the terminal pin made from covar. 
[0021] Moreover, solder can use alloys, such as silver- lead and lead-tin and bismuth-tin. In addition, 
solder layer thickness has desirable 0.1-50 micrometers. It is because it is sufficient range to secure 
connection by solder. In the invention in this application, a thermocouple can be embedded to a heater 
board if needed. It is because the temperature of a heater board can be measured with a thermocouple, 
voltage and the amount of current can be changed based on the data and the temperature of a heater 
board can be controlled. 

[0022] Moreover, as shown in drawing 2 , two or more breakthroughs 8 can be formed in the heater 
board 1, the support pin 7 can be inserted in the hole 8, and the semiconductor wafer 9 can be laid on the 
pin 7. Moreover, the conveyance machine which is made to go up and down the support pin 7, and does 
not illustrate the semiconductor wafer 9 can be passed, or the semiconductor wafer 9 can be received 
from a conveyance machine. 

[0023] Subsequently, the manufacture method of a heater is explained. 

(1) The process which forms the plate (heater board) which is made to sinter the fine particles of a 
nitride ceramic or a carbide ceramic, and consists of a nitride ceramic or a carbide ceramic. Sintering 
acids, such as a yttria, and a binder are made into the shape of granulatio by methods, such as spray dry, 
the fine particles of carbide ceramics, such as nitride ceramics, such as alumimium nitride mentioned 
above, or silicon carbide, and if needed, this granulatio is put into metal mold etc., and is pressurized, it 
fabricates to a tabular, and a generation form is manufactured. 

[0024] The crevice embedding the breakthrough which inserts the support pin of a semiconductor wafer 
in a generation form if needed, or a thermocouple can be prepared. Next, carry out heatiag baking, this 
generation form is made to sinter, and the plate made from a ceramic is manufactured. A heater board 
without pore can be manufactured by pressurizing in the case of heating baking. Although heating 
baking should just be more than sintering temperature, it is 1000-2500 degrees C with a nitride ceramic 
or a carbide ceramic. 

[0025] (2) Process which prints the electric conduction paste which becomes a plate made from the 
ceramic of** (heater board) from metal particles. An electric conduction paste is a fluid with the 
viscosity high generally which consists of metal particles, a resin, and a solvent. This electric conduction 
paste is printed into the portion which is going to prepare a heating element by screen-stencil etc. Since 
a heating element needs to make the whole heater board uniform temperature, it is desirable to print to 
the pattem which consists of a concentric circle as shown in drawing 1 . 

[0026] (3) The process which heats, is made to sinter an electric conduction paste and prepares a heating 
element in the front face of the plate made from a ceramic (heater board). Metal particles are made to 
sinter, while carrying out heating baking of the electric conduction paste and removing a resin and a 
solvent. If the metaUic oxide is added during the electric conduction paste which is 500-1000 degrees C, 
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since the plate and metallic oxide made from metal particles and a ceramic will sinter and unify, the 
adhesion of heating burning temperature of a heating element and the plate made from a ceramic 
improves. 

[0027] (4) It is desirable to cover a metal layer on a heating element front face fiirther. Although 
electrolysis plating, electroless plating, and sputtering can perform covering, electroless plating is the 
optimal if mass-production nature is taken into consideration. 

(5) Attach the terminal for connection with a power supply in the edge of the pattern of a heating 
element with solder. 

[0028] After printing a soldering paste to an attachment part, a reflow of the terminal is put, heated and 

carried out. 200-500 degrees C is suitable for heating temperature. Furthermore, a thermocouple can be 

embedded if needed. Hereafter, it explains in accordance with an example. 

[0029] 

[Example] 

(Example 1) The constituent which consists of the alumimium nitride ceramic board (1) alumimium- 
nitride powder (1.1 micrometers of mean particle diameters) 100 weight section, the yttria (0.4 
micrometers of mean particle diameters [ A yttrium oxide ]) 4 weight section, the acrylic BADDA 12 
weight section, and alcohol was made into the shape of granulatio by the spray-dryer method. 
[0030] (2) Granulatio-like powder was put into metal mold, it fabricated to plate-hke, and the generation 
form was acquired. Drilling was carried out to the generation form and the crevice the hole 8 which 
inserts a semiconductor wafer support pin, and for embedding a thermocouple, although not illustrated 
was prepared. 

(3) It is a generation form 1800 degrees C and pressure 230 kg/cm2 The hotpress was carried out and the 
alumimium nitride plate with a thickness of 3mm was obtained. This was started with a diameter of 
230mm in the shape of a circle, and it considered as the plate 1 made from a ceramic (heater board). 
[003 1] To the heater board 1 obtained by (4) and (3), the electric conduction paste was printed by 
screen-stencil. The printing pattern was used as the pattern of a concentric circle as shown in drawing 1 . 
The electric conduction paste used the **** chemical research center Solvay strike PS 603. This electric 
conduction paste is silver / lead paste, and contains a metallic oxide. 

(5) Heating baking of the heater board which printed the electric conduction paste was carried out at 780 
degrees C, and while making the silver under electric conduction paste, and lead sinter, it printed on the 
heater board 1. The thickness of the pattern by the sintered compact 4 of silver-lead was 2.4mm in 5 
micrometers and width of face. 

[0032] (6) The heater board of (5) was immersed in the non-electrolyzed nickel-plating bath which 
consists of solution of the concentration of nickel-sulfate 80 g/1, sodium hypophosphite 24 g/1, sodium 
acetate 12 g/1, a 8g [/I. ] way acid, and ammonium-chloride 6 g/1, and on the front face of the sintered 
compact 4 of silver-lead, the nickel layer 5 with a thickness of 1 micrometer was deposited, and was 
used as the heating element 2. 

[0033] (7) From screen-stencil 1, the silver-lead soldering paste was printed into the portion which 
attaches the terminal for securing connection with a power supply, and the solder layer (product made 
from the Tanaka noble metals) 6 was formed in it. Subsequently, the terminal pin 3 made from covar 
was laid on the solder layer 6, a heating reflow was carried out at 420 degrees C, and the terminal pin 3 
was attached in the front face of a heating element 2. 

(8) The thermocouple for a temperature control (not shown) was embedded and the heater 100 was 
obtained. 

[0034] (Example 2) With the silicon carbide ceramic board example 1, although it was fundamentally 
the same, the silicon carbide powder of 1.0 micrometers of mean particle diameters was used, and 
sintering temperature was made into 1900 degrees C. 

[0035] It measured about the flattery nature [ as opposed to / heater / of examples 1 and 2 ] change of 
vohage and the amount of current / of temperature, and the pull intensity of a heating element. When 
voltage was impressed to the heater, as for the heater of an example 1 , the temperature change was seen 
in 0.5 seconds, and, as for the heater of an example 2, the temperature change was observed in 2 
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seconds, the pull intensity of a heating element 2 — the heater of an example 1 ~ the heater of 
3.1kg/mm2 and an example 2 — 3kg/mm2 it was . 

[0036] (Example of comparison) Using the nichrome wire pinched by silicone rubber as an aluminum 
plate heating element, it hit with the aluminum plate with a thickness of ISmm, and the heating element 
was inserted, it fixed with the bolt, and the board was used as the heater. 24 seconds was taken to see a 
temperature change, when voUage was impressed to the heater of the example of comparison. 
[0037] 

[Effect of the Invention] Like explanation, the heater of the invention in this application can be made 
thinly and light, and is above practical. Moreover, a nitride ceramic or a carbide ceramic is used as a 
plate, and since it is made thin, it excels in the temperature flattery nature to change of voltage and the 
amount of current, and it is a temperature-control plain-gauze cone. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] About the heater for dryness mainly used in 
semiconductor industry, especially, it is easy to carry out the temperature control of the invention in this 
application, and it relates to a thin and light heater. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] A semiconductor product forms a photopolymer as an etching resist on a 

silicon wafer, and is manufactured by ********** jj^g ^ silicon wafer. Although a photopolymer is 

liquefied and is applied to a silicon wafer front face by the spin coater etc., it must be made to dry after 

an application, and it will lay the applied silicon wafer on a heater, and will heat it. As such 

[ conventionally ] a heater, what wired the rear face of an aluminum plate in the heating element is 

adopted. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Like explanation, the heater of the invention in this application can be made 
thinly and light, and is above practical. Moreover, a nitride ceramic or a carbide ceramic is used as a 
plate, and since it is made thin, it excels in the temperature flattery nature to change of voltage and the 
amount of current, and it is a temperature-control plain-gauze cone. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, such a metal heater had the following problems. 
First, since it is metal, you have to thicken thickness of a heater board with about 15mm. It is because 
the wafer which it curves, and distortion occurs according to the thermal expansion resulting firom 
heating in a thin metal plate, and is laid on a metal plate damages, or inclines and carries out. For this 
reason, the weight of a heater will become large and it will be bulky. 

[0004] Moreover, although heating temperature was controlled by changing the voltage and the amount 
of current which are impressed to a heating element, since the metal plate was thick, to change of 
voltage or the amount of current, the temperature of a heater board did not follow quickly but there was 
a problem of being hard to carry out a temperature control. It is easy to carry out the temperature control 
of the invention in this application, and it aims at offering a thin and light heater. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] Invention-in-this-application persons did the knowledge of the fact that 
the temperature of a heater board follows quickly to change of the voltage which shaves even if it makes 
it thin, and distortion does not generate, and is impressed to a heating element, or the amount of current, 
when the nitride ceramic or carbide ceramic which replaced with the metal and was excellent in thermal 
conductivity as a heater board as a result of inquiring wholeheartedly was used. 
[0006] Furthermore, by adding a metallic oxide to an electric conduction paste, metal particles sintered 
the nitride ceramic and the carbide ceramic, and although it was hard to stick, they also doubled the fact 
to stick with the nitride ceramic or the carbide ceramic, and carried out knowledge to the electric 
conduction paste containing metal particles. 

[0007] The composition of the invention in this application is as follows. 

1. Heater which prepares heating element which sintered and formed metal particles in front face of 
plate which consists of nitride ceramic or carbide ceramic, and is characterized by bird clapper. 
[0008] 2. The aforementioned heating element is a heater given in 1 which sintered and formed metal 
particles and the metallic oxide. 

3. The front face of the aforementioned heating element is a heater given in 1 which it comes to cover 
with a metal layer. 

[0009] 4. Manufacture method of heater characterized by including process of** of the following - ** at 
least. 

** The process used as the plate which is made to sinter the fine particles of a nitride ceramic or a 
carbide ceramic, and consists of a nitride ceramic or a carbide ceramic. 

The process which prints the electric conduction paste which consists of metal particles on the plate of 
**** 

** The process which prepares a heating element in the front face of the plate which heats, is made to 
sinter an electric conduction paste and consists of a ceramic. 

[0010] 5. Manufacture method of heater given in 4 which prints electric conduction paste which consists 
of metal particles and metallic oxide in aforementioned process **. 

6. Manufacture method of heater given in 4 which galvanizes on heating element front face after 
aforementioned process **, and is covered with metal layer. 

[001 1] In the invention in this application, a nitride ceramic or a carbide ceramic to a bird clapper is 
required for a plate (a heater board is called below). Do not meet by heating, it is not distorted, or a 
nitride ceramic or a carbide ceramic is not carried out, even if a coefficient of thermal expansion is 
smaller than a metal and makes it thin. Therefore, let a heater board be a thin and light thing, moreover, 
the thermal conductivity of a heater board - high ~ moreover, the heater board itself - since it is thin, 
the skin temperature of a heater board follows the temperature change of a heating element quickly That 
is, the skin temperature of a heater board is controllable by changing voltage and the amoimt of current 
and changing the temperature of a heating element. 

[0012] The aforementioned heater board has about 0.5-5 goodmm. It is because it will become easy to 
damage if too thin. The aforementioned nitride ceramic has at least one or more desirable sorts chosen 
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from a metal nitride ceramic, for example, alumimium nitride, silicon nitride, boron nitride, and a 
titanium nitride. 

[0013] Moreover, a carbide ceramic has at least one or more desirable sorts chosen from a metal carbide 
ceramic, for example, silicon carbide, a zirconium carbide, a titanium carbide, a tantalum carbide, and a 
carbonization wardrobe ten. Alumimium nitride is the most suitable in these ceramics. It is because 
thermal conductivity is as the highest as 180 W/m-K. 

[0014] At the invention in this application, a heating element needs to sinter and form the metal particles 
under electric conduction paste. It is because it can print on a ceramic board front face by heating 
baking. In addition, sintering is enough if metal particles, metal particles, and the ceramic are welding. 
As shown in drawing 1 , since a heating element 2 needs to make temperature of the heater board 1 
whole uniform, its concentric circle-like pattem is good. Moreover, the thickness of the pattern of a 
heating element 2 has desirable 1-20 micrometers, and 0.5-5mm of width of face is desirable. It is 
because this range is the most practical although resistance can be changed with thickness and width of 
face. Resistance becomes so large that it becomes thinly and thin. 

[0015] An electric conduction paste has a common thing containing a resin besides metal particles, a 
solvent, a thickener, etc. As metal particles, at least one or more sorts chosen from gold, silver, platinum, 
palladium, lead, a tungsten, and nickel are good. These metals are because it has sufficient resistance 
comparatively to be hard to oxidize and generate heat. As for the particle size of these metal particles, it 
is desirable that it is 0.1-100 micrometers. It is because will be easy to oxidize if too detailed, it will be 
hard coming to sinter if too large, and resistance becomes large. 

[0016] As a resin used for an electric conduction paste, an epoxy resin, phenol resin, etc. are good. 
Moreover, isopropyl alcohol etc. is used as a solvent. A cellulose etc. is mentioned as a thickener. 
[0017] It is desirable to have included the metallic oxide in the aforementioned electric conduction paste 
in addition to metal particles, and to have made it sinter metal particles and a metallic oxide for a heating 
element. This reason is for sticking a nitride ceramic or a carbide ceramic, and metal particles. Although 
the reason the adhesion of a nitride ceramic or a carbide ceramic, and metal particles is improved by the 
metallic oxide is not clear, the oxide film is formed slightly, these oxide films sintered and unified the 
front face of a metal-particles front face and a nitride ceramic, or a carbide ceramic through the metallic 
oxide, and it is presumed whether metal particles, a nitride ceramic, or a carbide ceramic sticks. 
[0018] As the aforementioned metallic oxide, at least one or more sorts chosen from a lead oxide, a zinc 
oxide, a silica, boron oxide (B-2 03), an alumina, a yttria, and a titania are good. These oxides are 
because adhesion with metal particles, a nitride ceramic, or a carbide ceramic can be improved without 
enlarging the resistance of a heating element. 

[0019] In the invention in this application, the front face of a heating element is covered with a metal 
layer, and its bird clapper is desirable. A heating element is a sintered compact of metal particles, and 
resistance will change that it will be easy to oxidize if it has exposed. Then, oxidization can be prevented 
by covering a front face with a metal layer. Metal layer thickness has desirable 0.1-10 micrometers. It is 
because it is the range which can prevent oxidization of a heating element, without changing the 
resistance of a heating element. 

[0020] The metal used for covering should just be a metal of a non-oxidizing quality. Specifically, at 
least one or more sorts chosen from gold, silver, palladium, platinum, and nickel are good. Nickel is 
suitable especially. Although the terminal for connecting with a power supply is required for a heating 
element and this terminal is attached in a heating element through solder, nickel is because the thermal 
diffusion of solder is prevented. An end-connection child can use the terminal pin made from covar. 
[0021] Moreover, solder can use alloys, such as silver-lead and lead-tin and bismuth-tin. In addition, 
solder layer thickness has desirable 0.1-50 micrometers. It is because it is sufficient range to secure 
connection by solder. In the invention in this application, a thermocouple can be embedded to a heater 
board if needed. It is because the temperature of a heater board can be measured with a thermocouple, 
vohage and the amount of current can be changed based on the data and the temperature of a heater 
board can be controlled. 

[0022] Moreover, as shown in drawing 2 , two or more breakthroughs 8 can be formed in the heater 
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board 1, the support pin 7 can be inserted in the hole 8, and the semiconductor wafer 9 can be laid on the 
pin 7. Moreover, the conveyance machine which is made to go up and down the support pin 7, and does 
not illustrate the semiconductor wafer 9 can be passed, or the semiconductor wafer 9 can be received 
from a conveyance machine. 

[0023] Subsequently, the manufacture method of a heater is explained. 

(1) The process which forms the plate (heater board) which is made to sinter the fine particles of a 
nitride ceramic or a carbide ceramic, and consists of a nitride ceramic or a carbide ceramic. Sintering 
acids, such as a yttria, and a binder are made into the shape of granulatio by methods, such as spray dry, 
the fine particles of carbide ceramics, such as nitride ceramics, such as alumimium nitride mentioned 
above, or silicon carbide, and if needed, this granulatio is put into metal mold etc., and is pressurized, it 
fabricates to a tabular, and a generation form is manufactured. 

[0024] The crevice embedding the breakthrough which inserts the support pin of a semiconductor wafer 
in a generation form if needed, or a thermocouple can be prepared. Next, carry out heating baking, this 
generation form is made to sinter, and the plate made from a ceramic is manufactured. A heater board 
without pore can be manufactured by pressurizing in the case of heating baking. Although heating 
baking should just be more than sintering temperature, it is 1000-2500 degrees C with a nitride ceramic 
or a carbide ceramic. 

[0025] (2) Process which prints the electric conduction paste which becomes a plate made from the 
ceramic of** (heater board) from metal particles. An electric conduction paste is a fluid with the 
viscosity high generally which consists of metal particles, a resin, and a solvent. This electric conduction 
paste is printed into the portion which is going to prepare a heating element by screen-stencil etc. Since 
a heating element needs to make the whole heater board uniform temperature, it is desirable to print to 
the pattern which consists of a concentric circle as shown in drawing 1 . 

[0026] (3) The process which heats, is made to sinter an electric conduction paste and prepares a heating 
element in the front face of the plate made from a ceramic (heater board). Metal particles are made to 
sinter, while carrying out heating baking of the electric conduction paste and removing a resin and a 
solvent. If the metallic oxide is added during the electric conduction paste which is 500-1000 degrees C, 
since the plate and metallic oxide made from metal particles and a ceramic will sinter and unify, the 
adhesion of heating burning temperature of a heating element and the plate made from a ceramic 
improves. 

[0027] (4) It is desirable to cover a metal layer on a heating element front face fiirther. Although 
electrolysis plating, electroless plating, and sputtering can perform covering, electroless plating is the 
optimal if mass-production nature is taken into consideration. 

(5) Attach the terminal for connection with a power supply in the edge of the pattern of a heating 
element with solder. 

[0028] After printing a soldering paste to an attachment part, a reflow of the terminal is put, heated and 
carried out. 200-500 degrees C is suitable for heating temperature. Furthermore, a thermocouple can be 
embedded if needed. Hereafter, it explains in accordance with an example. 

[Translation done.] 
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EXAMPLE 



[Example] 

(Example 1) The constituent which consists of the alumimium nitride ceramic board (1) alumimium- 
nitride powder (1.1 micrometers of mean particle diameters) 100 weight section, the yttria (0.4 
micrometers of mean particle diameters [ A yttrium oxide ]) 4 weight section, the acrylic BAIDA 12 
weight section, and alcohol was made into the shape of granulatio by the spray-dryer method. 
[0030] (2) Granulatio-like powder was put into metal mold, it fabricated to plate-like, and the generation 
form was acquired. Drilling was carried out to the generation form and the crevice the hole 8 which 
inserts a semiconductor wafer support pin, and for embedding a thermocouple, although not illustrated 
was prepared. 

(3) It is a generation form 1800 degrees C and pressure 230 kg/cm2 The hotpress was carried out and the 
alumimium nitride plate with a thickness of 3nim was obtained. This was started with a diameter of 
230mm in the shape of a circle, and it considered as the plate 1 made from a ceramic (heater board). 
[003 1] To the heater board 1 obtained by (4) and (3), the electric conduction paste was printed by 
screen-stencil. The printing pattern was used as the pattern of a concentric circle as shown in drawing 1 . 
The electric conduction paste used the **** chemical research center Solvay strike PS 603. This electric 
conduction paste is silver / lead paste, and contains a metallic oxide. 

(5) Heating baking of the heater board which printed the electric conduction paste was carried out at 780 
degrees C, and while making the silver under electric conduction paste, and lead sinter, it printed on the 
heater board 1. The thickness of the pattem by the sintered compact 4 of silver- lead was 2.4mm in 5 
micrometers and width of face. 

[0032] (6) The heater board of (5) was immersed in the non-electrolyzed nickel-plating bath which 
consists of solution of the concentration of nickel-sulfate 80 g/1, sodium hypophosphite 24 g/1, sodium 
acetate 12 g/1, a 8g [/I. ] way acid, and ammonium-chloride 6 g/1, and on the front face of the sintered 
compact 4 of silver-lead, the nickel layer 5 with a thickness of 1 micrometer was deposited, and was 
used as the heating element 2. 

[0033] (7) From screen- stencil 1, the silver-lead soldering paste was printed into the portion which 
attaches the terminal for securing connection with a power supply, and the solder layer (product made 
from the Tanaka noble metals) 6 was formed in it. Subsequently, the terminal pin 3 made from covar 
was laid on the solder layer 6, a heating reflow was carried out at 420 degrees C, and the terminal pin 3 
was attached in the front face of a heating element 2. 

(8) The thermocouple for a temperature control (not shown) was embedded and the heater 100 was 
obtained. 

[0034] (Example 2) With the silicon carbide ceramic board example 1, although it was fundamentally 
the same, the silicon carbide powder of 1.0 micrometers of mean particle diameters was used, and 
sintering temperature was made into 1900 degrees C. 

[0035] It measured about the flattery nature [ as opposed to / heater / of examples 1 and 2 ] change of 
vohage and the amount of current / of temperature, and the pull intensity of a heating element. When 
voltage was impressed to the heater, as for the heater of an example 1, the temperature change was seen 
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in 0.5 seconds, and, as for the heater of an example 2, the temperature change was observed in 2 
seconds, the pull intensity of a heating element 2 ~ the heater of an example 1 — the heater of 
3.1kg/mm2 and an example 2 - 3kg/mm2 it was . 

[0036] (Example of comparison) Using the nichrome wire pinched by silicone rubber as an aluminum 
plate heating element, it hit with the aluminum plate with a thickness of 15mm, and the heating element 
was inserted, it fixed with the bolt, and the board was used as the heater. 24 seconds was taken to see a 
temperature change, when voltage was impressed to the heater of the example of comparison. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The ** type view of the heater of the invention in this application 

[Drawin g 2] The cross section showing the busy condition of the heater of the invention in this 

application 

[Description of Notations] 

1 Plate made from Ceramic (Heater Board) 

2 Heating Element 

3 Terminal Pin 

4 Metal (Silver-Lead) Particle Sintered Compact 

5 Metal (Nickel) Enveloping Layer 

6 Solder Layer 

7 Semiconductor Wafer Support Pin 

8 Breakthrough 

9 Semiconductor Product 
100 Heater 
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DRAWINGS 



[Drawing 1] 




100 



-2-- 



6 



2 



{Drawing 2 ] 
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CORRECTION or AMENDMENT 



[Official Gazette Type] Printing of the amendment by the convention of 2 of Article 17 of patent law. 
[Section partition] The 1st partition of the 7th section. 
[Date of issue] March 23, Heisei 13 (2001. 3.23) 

[Publication No.] JP,11-40330,A. 

[Date of Publication] February 12, Heisei 11 (1999. 2.12) 

[**** format] Open patent official report 11-404. 

[Filing Number] Japanese Patent Apphcation No. 9-210014. 

[The 7th edition of International Patent Classification] 

H05B 3/20 393 

3/12 

[FI] 

H05B 3/20 393 

3/12 A 

[Procedure revision] 

[Filing Date] January 5, Heisei 12 (2000. 1.5) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0022. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0022] Moreover, as shown in drawing 2, two or more breakthroughs 8 can be formed in a heater board, 
the support pin 7 can be inserted in the hole 8, and the semiconductor wafer 9 can be laid in an opposite 
side with the side in which the heating element 2 is formed through the pin 7. Moreover, the conveyance 
machine which is made to go up and down the support pin 7, and does not illustrate the semiconductor 
wafer 9 can be passed, or the semiconductor wafer 9 can be received from a conveyance machine. 



[Translation done.] 
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